Self-control is defined as individuals\' capacity to alter, modify, change, or override impulses, desires, and habitual responses (Baumeister, [@B1]; Muraven et al., [@B19]). Capacity for self-control is important and adaptive. Without it, we would be "slaves" to habits and impulses and unable to engage in sustained, goal-directed behavior. Loss of self-control has been shown to be related to numerous maladaptive health, social, and economic outcomes (Baumeister, [@B1]). Contemporary theories indicate that human capacity for self-control is limited (Baumeister et al., [@B2]). According to the strength model of self-control, performance on tasks requiring self-control draws energy from a general, unitary, and limited "internal" resource (Baumeister et al., [@B2]; Muraven et al., [@B22]). Because this resource is finite, the model predicts that engaging in tasks requiring self-control would lead to the depletion of the resource and reduced performance on subsequent self-control tasks. The state of self-control resource depletion is termed "ego-depletion."

Baumeister and colleagues tested the strength model of self-control using a "sequential-task" paradigm in which participants engaged in two consecutive tasks. For participants allocated to an experimental (ego-depletion) group, both tasks required self-control, while only the second task required self-control for participants in the control (no depletion) group (Baumeister et al., [@B3]). Reduced performance on the second task in participants assigned to the ego-depletion group compared to participants in the control group constituted support for the ego-depletion effect. Examples of self-control tasks typically used in sequential-task paradigm experiments include downregulating emotions while watching emotionally-arousing video-clips (e.g., Muraven et al., [@B22]) or suppressing an unwanted thought by attending to a distracter (e.g., Muraven et al., [@B20]). An initial meta-analysis revealed a medium effect size (*d* = 0.62) across 198 tests of the ego-depletion effect using the sequential-task paradigm (Hagger et al., [@B13]).

Recent analyses have suggested that Hagger et al.\'s meta-analytic evidence for the ego-depletion effect might have been inflated due to publication bias. Re-analyses of previous findings (Carter and McCullough, [@B7], [@B8]) and a new meta-analysis including unpublished studies (Carter et al., [@B6]) revealed substantial "small study" bias in the effect size reported in Hagger et al.\'s ([@B13]) original meta-analysis. There have also been studies that failed to replicate the ego-depletion effect (e.g., Xu et al., [@B25]), or found it to be substantially smaller in size than reported in meta-analytic syntheses (e.g., Tuk et al., [@B23]). Carter et al. ([@B6]) concluded that given an unbiased review, the ego-depletion effect was not distinguishable from zero. Overall, this evidence raises questions as to the existence of the ego-depletion effect.

Despite this, Hagger and Chatzisarantis ([@B12]) suggested that rather than rejecting the strength model outright, it may be more informative to test the specific conditions under which ego-depletion might occur through an analysis of potential moderators. A first step to identifying these moderators may be revisit the sequential-task experimental paradigm adopted in almost all ego-depletion studies. The paradigm has become the accepted method to test ego-depletion without being subjected to substantive critical examination. The sequential-task paradigm, while elegant, has inherent problems. A critical assumption of the paradigm is that participants exert sufficient effort to deplete their self-control resources on the first self-control task (Chatzisarantis and Hagger, [@B10]) and there has been little attention paid to ascertaining participants\' level of exertion during the first task beyond subjective assessments of effort and fatigue (Chatzisarantis and Hagger, [@B9]). If participants do not engage in effortful self-control on the first task, it is unlikely that they will be sufficiently depleted to show decrements in performance on subsequent tasks, leading to null or greatly reduced ego-depletion effect.

Determination of effort invested in the first task is likely to be strongly influenced by an individual\'s motivation to consciously alter the habitual or impulsive response. Wegner and Zanakos ([@B24]) suggested that people make the effort to overcome a habitual response and exert self-control only when the response is consciously accessible. Gaining control over responses that are typically automatic and occur beyond an individual\'s awareness determines whether an individual will be effective in taking appropriate action to overcome the response. For example, people who are instructed to supress a thought will only engage in thought suppression if they actively search for a distracter whenever the unwanted thought to be supressed emerges into consciousness. Self-control in this context is, therefore, a function of the number of times individuals make the effort to overcome a habitual response whenever a habitual response emerges into consciousness. It follows that if individuals are not sufficiently motivated to overcome an impulse or a counter-intentional response when performing a self-control task then cannot be considered to engage in an act of self-control (Wegner and Zanakos, [@B24]), and as a result ego-depletion will not occur.

The importance of motivation to self-control is shared in a number of recent alternative models of the ego-depletion effect which implicate motivation as a critical determinant (e.g., Inzlicht and Schmeichel, [@B14]; Kurzban et al., [@B15]; Loftus et al., [@B17]). For example, Inzlicht and Schmeichel ([@B14]) propose that when individuals invest substantial effort in self-control acts, they experience an involuntary decrease in motivation to exert control and increased motivation to act through less effortful and more impulsive pathways, and a shift in attention away from the need to maintain control and attend more to cues that grant immediate gratification. These shifts undermine the person\'s ability to maintain self-control manifested in reduced task performance. Therefore, rather than depletion being the result of the lack of resources, it is the consequences of the shift in the individuals motivational and attentional focus. While the perspective of mechanism differs from the resource depletion account, motivation is central to Inzlicht and Schmeichel\'s model of ego-depletion effect. Failure to invest a high degree of effort in the initial task in the sequential-task paradigm may offset losses in motivation and attention shifts in subsequent tasks.

Considering the evidence and these perspectives on self-control, the exertion of sufficient effort on the first task of the sequential-task paradigm is, therefore, critical in determining whether ego-depletion is induced. Insufficient effort may mean that participants fail to exert self-control and expend resources. Although previous research has taken subjective measures of effort on the first task, few have attempted to formally manipulate motivation on the first task. This may be critical determinant as to whether participants exert sufficient effort on the first task and may add considerable methodological variance to the ego-depletion literature.

A tacit assumption of studies adopting the sequential-task paradigm is that participants are sufficiently motivated to engage in the first task. However, it is possible that participants are not motivated to invest sufficient effort in the first task to trigger ego-depletion. For various reasons, participants may vary in the extent to which they are motivated to engage in the tasks, which may introduce considerable variance to performance on the first task and affect subsequent task performance. This might be overcome by introducing a methodological element to the sequential-task paradigm that induces participants to invest identical effort levels on the first task. Providing participants with an incentive to engage in the first task such as providing a monetary reward would be expected to increase motivation and effort on the first task. Previous studies have only employed monetary incentives for the second task to alleviate the ego-depletion effect (e.g., Muraven and Slessareva, [@B21]). Such methods have yet to be applied to motivate participants in the first task. Introducing the incentive would be expected to lead to participants being equally motivated to engage in the task and expend sufficient self-control resources to evoke depletion.

While we are aware that the use of an extrinsic incentive such as a monetary reward may undermine motivation through the overjustification effect (Lepper et al., [@B16]; Hagger and Chatzisarantis, [@B11]), we do not expect this to apply to the sequential-task experiment design. Monetary rewards are motivating as long as the rewards are omnipresent and the undermining of motivation would only apply on contexts where the reward is removed and participants given free-choice to engage in the task. Furthermore, the impact that monetary reward have on the first task for the depletion group, would also have the same effect on the non-depletion group. The overjustification effect is therefore controlled for through the experimental design. Also experiments using this approach should measure intrinsic motivation at baseline and control for any variation in subsequent analyses.

The sequential-task paradigm might also have led to inconsistencies in detecting the ego-depletion effect because it leaves the duration of self-control exertion on the first task unspecified. Ego-depletion may not be observed in the second task if the duration of the first task is of sufficient duration to expend self-control resources. This is consistent with Hagger et al.\'s ([@B13]) meta-analysis which showed duration of the first task to have a weak moderating effect on the ego-depletion effect size. In addition, research on mental fatigue literature may also provide support for this position as studies inducing mental fatigue require participants to engage in demanding, effortful, or monotonous tasks for prolonged periods (Boksem and Tops, [@B5]). Similar to ego-depletion research, evidence indicates that mental fatigue could impede function in multiple domains of self-control including attention (Boksem et al., [@B4]) and cognition (Lorist, [@B18]). It is, however, worth noting is that although the mental fatigue literature may be informative of the ego-depletion effect, particularly on the effects of task duration on depletion, there is a fundamental difference in the methods adopted to investigate the effects. The sequential-task paradigm requires a control group that engages in a task that require no self-control. Studies in fatigue on the other hand often set the control group with the similar task but with less time or with reduced, but never absent, demands. Although the methods used in mental fatigue research may be informative of the effect of duration on self-control over time, they do not show whether duration exacerbates ego-depletion effects because they do not include a no-depletion control condition of equal duration.

The differences in methods used in the mental fatigue and ego-depletion literatures notwithstanding, duration on the initial task may be a determining factor of whether depletion is induced. We propose a series of studies adopting the sequential-task paradigm in which the duration of the initial task is manipulated systematically. This may shed light on whether variation in the depletion effect across studies is attributable to variations in first task duration. It would also be important to conduct such studies in tasks from multiple domains of self-control to demonstrate the domain generality and indicate whether duration interacts with task domain in inducing depletion. Such research may assist in developing guidelines for the minimum duration required for the first task of the sequential-task paradigm to reliably induce ego-depletion.

In conclusion, while recent evidence questions the ego-depletion effect, we contend that there are inherent limitations in the sequential-task paradigm which may affect whether or not ego-depletion is detected. Self-control failure occurs when individuals engage in tasks that require overcoming an impulse or counter-intentional response over a period of time. However, such failure is dependent on participants investing sufficient effort on self-control tasks to evoke depletion. Previous research adopting the sequential task paradigm makes the tacit assumption that individuals invest equal and sufficient effort on the initial task, but, to date, no research has formally evaluated this assumption. We contend that to reliably induce depletion, sequential-task paradigm experiments need to provide sufficient motivation for individuals invest effort in the first task and that the first task is of sufficient duration. We have proposed two modifications to the sequential task paradigm: provide incentives, and extend the duration of the first task. We call for a series of experiments in which researchers examine the effects of introducing incentives for the first task in the dual-task paradigm on ego-depletion, and a set of experiments in which duration of the first task is systematically varied. Such research will confirm our current proposals for standardized procedures in sequential task paradigm experiments that can reliably induce ego-depletion and may contribute to resolving the observed variation in the size of the effect.
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